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Natural	 ventilation	 and	 daylighting	 are	 two	 passive	
strategies	 that	can	 improve	the	 indoor	performance	as	
well	 as	 reduce	energy	 consumption	 in	buildings.	 	 Both	
strategies	 when	 used	 appropriately	 increase	 indoor	
quality	and	comfort.		In	terms	of	energy	costs,	daylighting	
can	significantly	reduce	artificial	lighting	as	well	as	heat	
dissipated	 from	 the	 resulting	 fixtures	 while	 natural	
ventilation	 can	minimize	 the	 need	 for	 air-conditioning.	
This	 research	was	 conducted	 to	 develop	 an	 integrated	
system,	 which	 combined	 the	 daylighting	 and	 natural	
ventilation	specifically	for	energy	efficiency	in	buildings	in	
the	tropical	countries	like	Malaysia.		The	system,	named	
as	Daylight-Natvent	System,		was	designed	in	such	a	way	
that,	 it	uses	the	heat	from	the	sun’s	light	to	induce	the	
natural	 stack	 effect	 inside	 the	 building,	 thus	 creating	
air	 movement,	 whilst	 captures,	 reflects	 and	 transmits	
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Fish	 cracker	 or	 more	 commonly	 known	 as	 keropok	 in	
Malaysia	is	popular	snack	food	among	countries	in	the	
ASEAN	region.	The	main	starchy	flour	component	used	
is	tapioca	starch	(Manihot esculenta)	that	gives	cracker	
expansion	which	was	strongly	correlated	with	consumer	
preference.	Very	few	studies	have	been	carried	out	on	
potential	of	other	tuber	sources	to	replace	tapioca	flour	
in	formulation	of	fish	crackers.	Besides,	the	information	
on	 utilization	 of	 freshwater	 fish	 in	 fish	 crackers	 was	
also	limited.	This	study	highlighted	the	potential	usage	
of	 orange	 sweet	 potato	 (Ipomoea batatas)	 flour	 as	
ingredient	to	substitute	tapioca	flour	in	fish	cracker	and	
as	for	types	of	fish,	the	red	tilapia	(Oreochromis	niloticus)	
is	used.	Fish	cracker	manufacturing	 is	mostly	practised	
in	 small	 scale	 and	 extrusion	 cooking	 could	 simplify	
the	process	of	 stuffing	and	steaming.	This	 stresses	 the	
importance	 of	 this	 work	 which	 studied	 the	 effect	 of	
orange	sweet	potato	flour	substitution	to	tapioca	flour	
on	 the	 extruded	 fish	 cracker	 quality.	 The	 amount	 of	
orange	sweet	potato	flour	studied	was	at	20%,	30%,	and	
50%	of	 tapioca	flour	working	range	at	fish	contents	of	
20-70%.	 The	 physicochemical	 properties	 determined	
that	 orange	 sweet	 potato	 flour	 was	 lower	 in	 swelling	
power	but	higher	in	fat,	protein	and	ash	content	and	had	
higher	gelatinisation	temperature	than	tapioca	flour.	As	
a	 result,	 two	 endothermic	 gelatinisation	 temperatures	
were	observed	by	differential	scanning	calorimetry	(DSC)	
in	 fish-flours	 mixture	 with	 orange	 sweet	 potato	 flour	
substitution	and	the	enthalpy	gelatinisation	was	also	low	
with	 orange	 sweet	 potato	 flour	 substitution.	 The	 DSC	
showed	 that	 the	 fish-flours	 mixture	 with	 20%	 orange	
sweet	 potato	 substitution	 had	 lower	 gelatinisation	
temperature	 than	 fish	 flours	mixture	with	 50%	 orange	
sweet	 potato	 flour	 substitution.	 The	 rheology	 results	
indicated	that	the	fish-flours	gel	with	20%	orange	sweet	
potato	flour	substitution	had	high	G’,	low	gradients	and	
low	 tan	 � at	 all	 measured	 temperatures.	 The	 texture	
profile	analysis	(TPA)	indicates	that	the	fish-flours	gel	was	
also	hard,	cohesive	and	springy.	The	fried	extruded	fish	
cracker	with	20%	orange	sweet	potato	flour	substitution	
was	 high	 in	 linear	 expansion,	 oil	 absorption	 and	water	
absorption	 index,	 and	 was	 low	 in	 hardness	 and	 water	
solubility	index.	The	product	was	slightly	yellow	and	the	
field	 emission	 scanning	 electron	 microscope	 revealed	
that	 this	 formulation	 had	 big	 air	 cells	 with	 thin	 cell	
walls.	 The	 fried	extruded	fish	 cracker	with	20%	orange	
sweet	 potato	 flour	 substitution	 had	 high	 crispiness	
score	and	was	highly	accepted	by	the	trained	panellists.	
In	 conclusion,	 partial	 substitution	of	 tapioca	 flour	with	
20%	orange	sweet	potato	flour	in	fish-flours	mixture	was	
easier	to	gelatinize	and	the	gel	had	better	elasticity	and	
texture.	Hence,	high	quality	of	fried	extruded	fish	cracker	
was	 achieved	with	 the	 20%	 orange	 sweet	 potato	 flour	
substitution.
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Increasing	 concern	 for	environment	has	made	building	
owners	 and	 designers	 to	 incorporate	 green	 design	
into	 their	 building	 projects.	 Buildings	 take	 about	 40	
per	 cent	 of	 energy	 consumption	 globally	 and	 have	
significant	 impact	 on	 the	 productivity	 and	 wellbeing	
of	 the	occupants.	However,	 the	quality	of	design	 team	
attributes	the	quality	of	clients	and	the	characteristics	of	
the	building	projects	have	been	argued	to	be	the	main	
factors	that	determine	the	green	design	performance	of	
buildings.	Therefore,	the	main	objectives	of	this	study	are	
to	measure	the	green	design	building	performance,	the	
quality	of	client	and	the	attributes	of	 the	design	team.	
This	study	also	measures	the	extent	to	which	the	quality	
of	design	team	attributes,	the	quality	of	clients	and	the	
characteristics	of	 the	building	projects	affect	 the	green	
design	 performance	 of	 buildings.The	 study	 adopted	 a	
triangulation	technique	that	combined	both	quantitative	
and	 qualitative	 methods	 of	 data	 collection.	 One-
thousand	one	hundred	and	eighty	(1,180)	questionnaires	
were	sent	out	 to	 registered	professional	architects	and	
consulting	 engineers	 in	 the	 preliminary	 questionnaire	
survey	 to	partially	 validate	 the	 theoretical	 framAework	
of	 the	study	and	to	obtain	a	general	profile	of	building	
design	 activities	 in	 Malaysia.	 A	 23.5	 percent	 response	
rate	 was	 achieved.	 In	 addition,	 16	 semi-structured	
interviews	were	conducted	with	selected	architects	and	
consulting	engineers	who	responded	to	the	preliminary	
questionnaire	 survey.	 The	 third	 part	 of	 triangulation	
involved	 a	 final	 questionnaire	 survey.	 One	 hundred	
and	two	(102)	out	of	274	questionnaires	from	the	final	
questionnaire	 were	 found	 to	 be	 useful	 and	 formed	 a	
database	for	data	analysis	purposes.	WINSTEP	software	
was	 used	 to	 validate	 the	 data	 collected.	 The	 Statistical	
Package	 for	 Social	 Science	 (SPSS)	was	used	 in	 the	data	
analysis	for	both	descriptive	and	inferential	statistics.The	
study	 concludes	 that	 the	 green	 design	 performance	 of	
buildings	in	Malaysia	is	generally	moderate.	The	quality	
of	 clients	 and	 the	 design	 team	 attributes	 significantly	
affect	 the	 green	 design	 performance	 of	 buildings.	
The	 project	 size,	 the	 availability	 of	 design	 information	
and	 the	 complexity	 of	 engineering	 and	 services	 also	
moderately	 influence	 the	green	design	performance	of	
building	projects.
daylight	into	interior	space.		With	the	impending	threat	
of	 global	 warming	 and	 pollution,	 the	 system	 can	 thus	
offer	an	effective	solution	to	reduce	such	problems	while	
providing	savings	 in	 total	building	energy	consumption	
as	 it	 can	 reduce	 or	 even	 eliminate	 the	 installation	 of	
active	energy	consuming	measures.	Using	research	data	
conducted	in	local	climatic	conditions	and	utilization	of	as	
many	locally	available	materials	as	possible,	the	system	
was	specifically	developed	for	use	in	residential	houses	
or	offices	in	hot	humid,	tropical	conditions.	The	challenge	
was	 the	creation	of	a	 triple	 function	system	which	can	
extract	 hot	 air	 out	 of	 attic	 spaces,	 create	 indoor	 air	
movement	and	provide	daylight	with	minimal	dissipation	
of	heat	to	the	interiors.	The	development	of	the	system,	
which	 includes	obtaining	the	optimum	dimensions	and	
material,	involved	assessments	and	evaluation	of	thermal	
and	 airflow	 performances	 using	 Computational	 Fluid	
Dynamic	 (CFD)	 simulations	 and	 daylight	 performance	
evaluation	 using	 physical	 modeling.	 	 To	 really	 assess	
the	 performance	 of	 the	 integrated	 system,	 prototypes	
were	built	based	on	the	predicted	results	by	taking	into	
consideration	the	materials	chosen	to	ensure	that	it	was	
economically	 viable.	 	 Evaluations	 on	 the	 performance	
of	the	prototypes	were	carried	out	in	the	full	scale	test	
cell	in	the	campus	of	University	Teknologi	MARA.		It	was	
found	that	the	system	could	provide	an	average	internal	
illuminance	of	344	lx,	a	level	sufficient	for	indoor	visual	
comfort.	 A	 simple	 analysis	 on	 the	 potential	 electricity	
energy	 saving	 upon	 using	 light	 pipe	 showed	 that	 an	
amount	of	78.84	kWhr	could	be	saved	per	room	in	one	
year	for	lighting,	which	in	this	case	is	equivalent	to	4.93	
kWhr/m2.yr.	 	 In	 terms	 of	 ventilation,	 the	 monitoring	
results	indicated	that	the	performance	of	the	integrated	
system	was	the	same	as	the	existing	turbine	ventilator,	
which	improved	the	indoor	air	movement	by	26.5%.		In	
general,	the	newly	innovated	system	has	demonstrated	
very	positive	 lighting	performance	besides	maintaining	
the	good	ventilation	performance	of	the	original	system	
for	 the	 improvement	 of	 indoor	 environment	 in	 the	
tropics.
